Linking individuals in primary care settings with substance use disorders (SUDs) to SUD treatment has proven to be challenging, despite the widespread use of Screening, Brief Intervention, and Referral to Treatment (SBIRT). This paper reports findings from a pilot study that examined the efficacy of the Recovery Management Checkups intervention adapted for primary care settings (RMC-PC), for assertively linking and engaging patients from Federally Qualified Health Centers into SUD treatment. Findings showed that patients in the RMC-PC (n=92) had significantly higher rates of SUD treatment entry and received more days of SUD treatment compared with those who receive the usual SBIRT referral (n=50). Receipt of RMC-PC had both direct and indirect effects, partially mediated through days of SUD treatment, on reducing days of drug use at 6 months post intake. RMC-PC is a promising intervention to address the need for more assertive methods for linking patients in primary care to SUD treatment.
Introduction
For individuals who are identified as in need of treatment for substance use disorders (SUDs), successful linkage to and engagement in SUD treatment are paramount to achieving and sustaining recovery. There is a well-developed body of evidence demonstrating that SUDs often constitute a chronic condition marked by cycles of recovery, relapse, and repeated treatments that may span many years before reaching stable recovery. 1, 2 Longitudinal analyses consistently suggest that the earlier initiation and longer duration of treatment are associated with a greater likelihood of sustained abstinence. 3, 4 Although SUDs are similar to other chronic diseases with regard to rates of relapse and treatment compliance 5 , other aspects of SUDs present barriers to treatment utilization. Substance misuse is often embedded within a lifestyle that is transient and chaotic, leading to physical and social instability, and may also involve criminal behavior. Furthermore, these aspects often lead to alienation from friends and family members. Programs designed to manage other chronic medical conditions or serious illness, such as heart disease, cancer, and dementia, commonly enlist the support of family and friends as caregivers to help manage the patient's condition and interactions with health care providers; 6, 7 however, the social isolation, secrecy, and stigma accompanying years of substance use may limit the involvement of typical caregivers for individuals with SUD. 8 Thus, there is a need for interventions that can effectively engage individuals with SUD into care and provide ongoing monitoring and early re-intervention as needed.
Federally qualified health care centers as promising venues for linking individuals to SUD treatment
Efforts to engage individuals with SUD in treatment have recently focused on primary health care services, where individuals with SUD who may not otherwise access SUD treatment on their own or through other channels (i.e., criminal justice system, employer) can be identified. [9] [10] [11] [12] In particular, Federally Qualified Health Centers (FQHCs) are primary health care providers that receive grants to enhance Medicare and Medicaid reimbursement rates and increase access to medications at reduced rates. 13 FQHCs are required to serve an underserved area or population, offer a sliding fee scale, provide comprehensive services, and have an ongoing quality assurance program. As such, their patient populations include a disproportionate number of low-income individuals, African-Americans, and Hispanics, who typically experience more barriers to accessing SUD services. 14, 15 The National Association of Community Health Centers currently recommends annual screening of 100% of FQHC patients for alcohol and substance use problems. 16 Of the 24,295,946 patients served by FQHCs in 2015, only 117,043 (0.5%) received any SUD diagnosis or treatment (https:// bphc.hrsa.gov/uds/datacenter.aspx). Given this low rate of SUD assessment and referral, in 2016, the Health Resources and Services Administration made Screening, Brief Intervention, and Referral to Treatment (SBIRT) utilization rates one of its formal annual performance criteria.
Yet to date, findings on the use of SBIRT to identify and intervene with patients with SUD in primary care settings have yielded weak evidence of its effectiveness. [17] [18] [19] Studies have shown overall identification rates of only 0.5 to 5.0% of patients in need of SUD treatment. 20, 21 Findings from recent studies, including a meta-analysis of SBIRT models, have found that the referral to treatment components have little effect on increasing linkage to SUD treatment or treatment utilization. 22, 23 Even in cases where patients are identified and referred to on-site SUD treatment or behavioral health services, these are typically underequipped, overburdened, and unable to fully address the volume of patients who need these services. 24, 25 Moreover, current efforts to incorporate behavioral health services within FQHCs have focused more on mental health services than on SUD services. 26, 27 In one national study, FQHCs were less likely to use standardized procedures for screening, referral, information tracking, and follow-up for SUD services than for mental or other health services. 28 Further, the co-location of SUD treatment in FQHCs is unlikely to always be feasible or cost-effective; however, the alternative of referring these patients to external agencies is still hampered by numerous financial, administrative, and human service barriers to coordinating care. 29 
Recovery Management Checkups
Given the weak findings on the efficacy of SBIRT for linking individuals in primary care to SUD treatment, more assertive interventions are needed to engage this population into SUD treatment. One such assertive model is the Recovery Management Checkups (RMC). The RMC model is based on the public health theory that long-term monitoring through regular checkups and early (re)intervention will facilitate early detection of relapse, reduce the time to treatment re-entry, and consequently, improve long-term outcomes. 30 This approach does not rely on participants having to initiate help-seeking. Rather, these regularly scheduled quarterly checkups are pro-active and may be conducted either face-to-face or by phone. They include quarterly assessments and personalized feedback for participants on the status of their SUD recovery and current risks over extended periods of time. The RMC intervention utilizes specialized staff -linkage managers -who use motivational interviewing, problem-solving around barriers to treatment, and assertive linkage (e.g., making appointments, providing transportation, negotiating access). It also includes ongoing contact with patients to ensure that they engage in treatment and follow through on continuing care recommendations.
The RMC model has been evaluated and shown to be effective in three randomized trials in which individuals recruited from SUD treatment and jail settings received quarterly checkups from 2 to 4 years. 4, [31] [32] [33] Across the three trials, the RMC intervention was used to provide ongoing monitoring, early re-intervention, and when indicated, linkage back to SUD treatment for over 1300 patients. In the longest trial, which included quarterly checkups for 4 years, patients assigned to RMC were significantly more likely (pG0.05) than those assigned to a control group to enter SUD treatment sooner (13 vs. 45 months d=−0.61), enter treatment at any time (70 vs. 51% of any admissions, d=0.50), and stay in treatment longer (112 vs. 79 days, d=0.23). 31 The latter is important because process analyses show that only those who stayed in treatment 10 days or more significantly reduced their substance use. 34 Moreover, the size of these effects increased over time with repeated quarterly exposures to RMC, and RMC participants also reported significantly more total days of abstinence (1026 vs. 932 days, d=+0.24) and fewer past-month SUD symptoms (89 vs. 126 symptom months, d=−0.27) relative to the comparison sample that received usual care.
Following on these findings of RMC as an effective intervention for linking individuals into SUD treatment and helping them to sustain recovery through repeated checkups, this paper reports on findings from a pilot study in which the RMC intervention was adapted for use in primary care settings (RMC-PC) and tested as to its efficacy for linking individuals with SUDs in FQHCs into SUD treatment. Further, the study examines both the direct effect and indirect effect of RMC-PC on substance use outcomes as mediated by receipt of SUD treatment.
Methods
Overview of the study design Data come from a pilot study conducted as part of a larger SBIRT implementation grant being conducted in multiple FQHCs by the state of Illinois. All sites received training on SBIRT, implemented it as part of their standard procedures, and included a sample of their clients for a 6-month follow-up assessment study (conducted by the lead author). It quickly became apparent that the referral to treatment component was not leading to a high level of actual treatment utilization. The state therefore contracted with [the lead author and developer of the RMC] to conduct a pilot study to examine whether the RMC intervention could be used to increase the rates of treatment utilization beyond those obtained with SBIRT only.
The quasi-experimental study design compares patients who were recruited before (SBIRT as usual comparison) and after (RMC-PC) implementation of the RMC pilot study in a subset of three FQHC sites that were participating in the SBIRT implementation project. First, the comparison group comprised patients in these sites who were screened and determined to be at moderate or higher substance use severity on the screening instruments (described below); they were then referred to SUD treatment using SBIRT as usual procedures and were recruited between August 2012 and September 2015 to participate in the follow-up for the overall SBIRT project. Second, the RMC-PC pilot study was conducted in these same three FQHC sites with patients who similarly had been screened, determined to be at moderate or higher substance use severity, and then referred to SUD treatment. The RMC group was recruited into the follow-up study between June 2014 and February 2016 (recruitment intervals varied across sites).
Of the 167 people who were recruited for both groups between August 2012 and February 2016, 1 died and 142 completed their follow-up for a completion rate of 86% (142/(167−1))-with no difference between groups. The analysis sample used in this study was subset to those participants who had completed their intake and 6-month post-intake assessments. All data were collected using the SAMHSA/CSAT Government Performance Reporting Act (GPRA) instrument 35 at intake, discharge, and 6 months post intake. All procedures were reviewed and approved by the Chestnut Health Systems' Institutional Review Board.
Procedures

Initial screening
As part of their routine procedures, the FQHC staff performed initial screening with all study participants following the same SBIRT procedures. All FQHC patients were screened annually for alcohol or drug problems in a two-stage process. First, patients were asked about the frequency/ amount of their alcohol and drug use in the past year. If they were drinking frequently (weekly) or heavily (5+ drinks/day for male, 3+ drinks/day for female) or reported any drug use, they were screened using the Alcohol Use Disorder Identification Test (AUDIT) 36 and the Drug Abuse Screening Test (DAST). 37 They were then classified based on the highest severity on either measure and provided with a range of interventions.
Brief intervention, brief treatment, and referral to treatment
Patients in the normal range (0-8 on AUDIT and 0 on DAST) received no further intervention. Patients with low severity (8-15 on AUDIT or 1-2 on DAST) received a brief intervention on-site, which utilized motivational interviewing and the Brief Negotiated Interview approach, which consists of the following steps: (1) raise the subject, in a respectful manner; (2) provide personalized feedback on health risks and consequences; (3) enhance motivation to change, using reflective listening and patient empowerment; (4) negotiate and advise on next steps, using a nonjudgmental and patient-centered approach; and (5) summarize specific goals and review followup plan. 38 Patients with moderate severity (16-19 on AUDIT or 3-5 on DAST) received a referral to brief treatment that consists of one to six sessions based on the World Health Organization model of motivational interviewing linked to screener data. 39 Patients with high severity (20+ on the AUDIT or 6+ on the DAST) were presumed to have SUD and received a referral to treatment for a more comprehensive clinical assessment and treatment along a continuum of care (outpatient, intensive outpatient, residential, and medication-assisted treatment options) by programs licensed by the state/federal government and professionally accredited.
When making usual referrals for SUD treatment, the FQHC staff reported that they routinely provided the patient with the address/contact information for the SUD treatment provider and an appointment card and called or mailed reminders of upcoming appointments. The FQHC staff also reported that they only rarely accompanied individuals to the appointment, worked with other agencies to ensure the patient shows to the appointment, or contacted the agency for data on attendance, updates on progress, or to speak with family members to ensure attendance.
Study recruitment
Following the above procedures, the FQHC staff identified 167 patients who were in need of SUD treatment, offered them a referral to SUD treatment (brief or regular), and asked these patients if they would be interested in participating in the follow-up study. This included 59 people during the BSBIRT as usual^comparison period and 108 during the RMC-PC pilot study. Consent to be contacted by research staff for the 6-month follow-up interview was obtained at the time of the baseline screening and GPRA assessment. Six individuals who initially gave consent at this time declined to participate when contacted for the follow-up. Of the remainder, 6-month follow-up interviews were completed on 142 people (88%)-50 in the SBIRT as usual comparison and 92 in the RMCPC group.
Recovery management checkups-primary care
Using standard motivational interviewing techniques, 40 the linkage manager contacted participants by phone and discussed with them the benefits of going to treatment, engaged in problem-solving about their expressed barriers to treatment, and provided assertive linkage (e.g., making appointments, providing transportation, negotiating access). For patients who initially refused the referral to SUD treatment at the FQHCs, the linkage manager explored the benefits, consequences, and/or inconveniences of the patient's current substance use, as well as explored the patient's motivation for treatment. Using the techniques of empathy and reflection, the linkage manager explored the issues and barriers patients identified, including stigma or concerns about how treatment participation would affect their employment status or family relationships. Using open-ended questions, the linkage manager explored not only reasons the patient opted out of the treatment referral but also the potential benefits of treatment. The linkage manager sought to develop a discrepancy between how the patient currently perceived his/her situation and stated goals, and used the technique of Brolling with resistance^to enhance treatment motivation. The linkage manager assured the patient that the decision was up to him/her regarding treatment, thereby empowering the patient in the decision process and encouraging Bchange talk.Â fter participants entered SUD treatment, the linkage manager implemented an engagement and retention protocol designed to improve retention rates. Specifically, for participants entering detox, the linkage manager either called or visited them daily until they moved to the next level of care. After entering treatment (either residential or outpatient), the protocol included a combination of phone calls and face-to-face visits during the first 14 days. If at any point during treatment a participant threatened to leave or failed to show for an appointment, the treatment staff would contact the linkage manager to arrange an intervention to re-engage the individual in treatment. For those participants who declined the treatment option, the linkage manager and participant agreed upon an alternative action plan, which included various behaviors the individual planned to engage in to reduce or stop their substance use and other high-risk activities, such as unsafe sexual activity or involvement in illegal activity. These checkups continued on a quarterly basis through the duration of the study.
Using these methods, 99% of the RMC-PC group agreed to go to treatment, and 90% actually showed to treatment intake. Based on the linkage manager's final service logs, of the 108 RMC-PC participants (including those who did not participate in the 6-month follow-up study), 1 (1%) could not be found, 1 (1%) refused a referral, 9 (8%) agreed to the referral but never showed to treatment, and 97 (90%) showed to treatment intake.
Outcome measures
The primary outcomes are whether the participant received any SUD treatment (yes or no) and the days of SUD treatment received within 6 months (range 0 to 182 days). The secondary outcomes are the change in the days of alcohol use and drug use (month 6 minus baseline; possible range from − 30 to + 30 days). The latter were calculated separately and combined. For the combined alcohol and other drug (AOD) use measure, the days of use were summed and then capped at 30 days.
Analyses
Data were subset to the 142 people with 6-month follow-up interviews. Odds ratios were computed to compare the percentage of the RMC-PC group over the SBIRT as a usual quasiexperimental comparison group for any treatment. Days of treatment received and change in days of alcohol and drug use in the past 30 days were compared across the two groups using Cohen's effect size (d) and evaluated with a t-test. Days of treatment were based on the discharge data; the change scores for AOD use were based on the past 30 days at 6 months minus the past 30 days at intake. Lastly, a path model was constructed to evaluate the direct and indirect effects of receipt of the RMC-PC intervention (vs. SBIRT as usual) on days of any alcohol or drug use, with days of SUD treatment received as a possible mediator, based on the regression coefficients and percentage of variance explained of the outcome variable. All analyses were conducted using IBM SPSS, version 23.
Results
Characteristics of study sample
Characteristics of the follow-up study sample overall and by group (SBIRT as usual and RMC-PC) are shown in Table 1 . Overall, a majority were male (61%) and African-American (77%), with an average age of 50.3 years. Approximately one half (51%) had a high school degree or more education, although few were currently employed (16%). Most (90%) reported substance use at least weekly in the 30 days prior to the baseline interview; this includes weekly use of opioids (54%), alcohol (36%), marijuana (29%), and stimulants (22%). Patients with moderate to high scores on the AUDIT (mean of 7.0) and DAST (mean of 5.4) received referrals to SUD treatment; 65% were referred to regular treatment and 35% to brief treatment. Over half reported that their health was only fair (34%) or poor (17%). Although 89% reported having engaged in some illegal activity in the past 30 days, only 6% reported having been arrested in the prior 30 days.
Relative to the SBIRT as a usual comparison group, participants who received RMC-PC were less likely to be employed and more likely to be Hispanic, older, weekly users of any alcohol or other drugs, weekly users of opioids, and engaged in illegal activity. They had lower scores on the AUDIT and higher scores on the DAST. Although a majority of both groups received a referral to regular treatment, a greater proportion of the RMC group was referred to regular treatment, reflecting their overall higher severity. 
Treatment utilization
As shown in Table 2 , relative to the SBIRT as the usual comparison group, participants who received RMC-PC were significantly more likely to have received any treatment within 6 months post intake (14 vs. 64%, OR=10.98, pG0.001, 95% CI=4.44 to 27.16) and to receive more total days of treatment during this time (10.38 vs. 63.24 days, d=0.98, pG0.0001). In both cases, the distributions are zero saturated and right skewed; thus, the medians were examined, which also significantly differed by group (0 vs. 78.5 days). Table 2 also shows the days of using alcohol, illicit drugs (including misuse of prescription drugs), and alcohol or other drugs at intake and follow-up and the change score (post minus pre) by condition. For alcohol use, there was a small significant difference in the days of alcohol use at follow-up; however, after subtracting the baseline differences, the change scores were not significantly different (− 5.02 vs. − 4.49 days, d=0.06, t (1) =0.34, p=0.737). For drug use, the RMC-PC group started significantly higher and ended slightly lower, yielding significantly greater reductions (post-pre) in past-month days of any illicit drug use (− 12.88 vs. − 21.75days, d=− 0.67, t (1) =− 3.85, pG0.001). This difference was primarily driven by greater reductions in opioid use (− 3.14 vs. − 18.61, d=− 1.08), t (1) =− 8.10, pG0.001). When AOD use is combined, the RMC-PC group started significantly higher, ended slightly lower, and produced a significantly greater reduction in past-month days of AOD use (− 14.47 vs. − 22.41, d=− 0.63), t (1) =− 3.63, pG0.001). Figure 1 shows that both SBIRT and RMC-PC were associated with reduced days of use, but that RMCPC reductions were greater for illicit drugs and combined AOD use.
Changes in substance use
Direct and indirect effects of RMC-PC
To further explore the relationships among RMC-PC, receipt of treatment, and substance use outcomes, path analysis was conducted, as shown by standardized path coefficients in Figure 2 . To control for the baseline differences between the two groups, the dependent variable is modeled as changes in days of AOD use (post-pre) within subjects. Consistent with the bivariate findings above, there are statistically and clinically significant paths from being in the RMC-PC group to days of SUD treatment (standardized p=+ 0.47, 22% of variance) and changes in days of any AOD use (standardized p=− 0.20, 4% of variance). Relative to the comparison group, being in the RMC-PC group is associated with a 6-day increase in the days of treatment and a further reduction of 3.78 days of AOD use. The days of SUD treatment also had a direct effect on changes in days of AOD use (standardized p=− 0.21, 4% of variance). This means that every 53.75 days of SUD treatment received is associated with a further reduction of 2.65 days of AOD use.
Adding days of SUD treatment to the model reduces the direct effect of RMC-PC on the change in AOD use along the bottom path from − 0.3 to − 0.2 and is partially mediating (i.e., explaining) the effect of RMC-PC on changes in AOD use. Thus based on the combined AOD use model (as shown), RMC-PC has statistically significant effects (pG0.05), − 0.20 directly and − 0.10 indirectly (via days of treatment). Even after controlling for the indirect effects of RMC-PC through SUD treatment, the remaining direct effect of RMC-PC is the equivalent of a further reduction of 2.52 days of any AOD use and close to the effect of treatment. This pattern of findings is slightly stronger when predicting the change in days of any drug use separately (data not shown). The direct and indirect effects of RMC-PC on change in days of alcohol use are not statistically significant. Post hoc examination of group non-equivalence Although both groups were recruited from the same FQHC sites using the same methods, the latter cohort (RMC-PC) was associated with some significant changes in case mix as shown in Table 1 . The most clinically significant of these was the sharp increase in the number of weekly opioid users and its associated increase in DAST scores and overall severity. In general, the small and uneven sample sizes (n=50 comparison, n=92 in RMC-PC) in this pilot study do not provide sufficient power to conduct robust subgroup or covariate analysis. However, to address concerns about group non-equivalence, post hoc analysis was conducted for the subset of patients who reported weekly or more frequent opioid use at baseline (n=14 and 67, respectively). These show that there are still robust effects on the percent who received any AOD treatment (21 vs. 81%, odds ratio=15.25, pG0.001) and the days of AOD treatment received (22.21 vs. 81.03 days, Cohen's d=1.10, pG0.001).
Discussion
This study showed that relative to the use of SBIRT as usual procedures for screening individuals in FQHCs for SUD and referring those in need to treatment, an assertive linkage and engagement intervention, the RMC-PC, significantly increased the number of patients who received any SUD treatment and the days of treatment received across a range of SUD treatment Change in Days of AOD Use modalities (i.e., residential, intensive outpatient, medication-assisted treatment). In addition, the study findings provide preliminary evidence on the beneficial effects of RMC-PC on changes in drug use, both directly and indirectly (via increased treatment received). This latter finding is particularly important as evidence, to date, on the effectiveness of SBIRT has been weaker for individuals who have drug use disorders, rather than alcohol use disorders. 41 There was a lack of a marginal direct or indirect effect of RMC-PC on changes in days of alcohol use; however, both groups reduced alcohol use at levels similar to what has been consistently found in the literature. [42] [43] [44] Although limited in size, the post hoc analyses showed that the effect of RMC was even stronger for the subgroup that was using opioids at least weekly. This finding is significant, given the current national opioid crisis, in which increases in the use of heroin and misuse of prescription opioids have led to rapidly increasing rates of death due to overdose from opioids or heroin. 45 Consistent trends have been seen in Illinois, where this study was conducted; from 2013 to 2015, deaths due to heroin overdose increased by 45% and those due to prescription opioid overdose by 72%. 46 Concurrently, the state also expanded methadone treatment capacity, with gradual increases in the percentage of treatment admissions reporting the primary use of opioids (27.8 to 29.0%). 47 As reflected in this pilot study, the RMC group, which was mainly recruited over this time period, had a significantly higher proportion of opioid users, compared with the SBIRT as the usual group that was recruited earlier in time. Although policy initiatives and funding have been directed to increasing the capacity for medication-assisted treatment for individuals with opioid use disorders, 48 assertive means for linking such individuals to treatment and providing ongoing support for treatment engagement and retention will be critical to the success of these efforts to ameliorate this crisis in opioid use and associated mortality.
Together, these findings demonstrate the feasibility of the RMC-PC as an assertive and robust linkage model for drug-using patients in primary care settings that effectively increased their participation in SUD treatment, leading to significantly greater reductions in drug use and any AOD use. RMC-PC has the potential to engage publicly insured and low-income patients identified within FQHCs as needing SUD treatment, who often perceive numerous barriers to accessing SUD treatment and may lack the skills or motivation for negotiating health care systems to surmount these barriers on their own. Moreover, the RMC-PC intervention may be particularly useful to surmount the pessimistic and negative views of SUD treatment based on past experiences that are commonplace among those who are resistant to entering treatment; such attitudinal barriers are more prevalent among African-Americans and Hispanics relative to whites, 14 similar to the pilot study sample composition.
As this is a preliminary quasi-experimental pilot study of the efficacy of the RMC-PC intervention, the findings are necessarily limited by the small and uneven sample sizes and lack of randomization to the SBIRT as usual and RMC-PC groups, resulting in several significant differences between groups at baseline. Although a detailed analysis of covariance is beyond the scope of this pilot study, it is noteworthy that after subsetting to the weekly or more frequent opioid users, the RMC-PC group was still associated with higher rates of entering treatment and days of treatment. Another limitation was the reliance on GPRA measures, which lack published psychometrics and detailed measures of SUD, treatment experiences, and self-help involvement. Lastly, the RMC intervention was delivered in three clinic sites operated by two FQHC agencies and RMC-PC was provided by research staff. A robust test of RMC effectiveness requires a fully powered experimental design with in-depth measurement that will enable examination of effects across sites and is able to examine the relation of SUD severity with treatment and substance use outcomes. Ideally, RMC-PC should also be tested in a larger clinical trial using standardized measures with a more diverse range of clinics and FQHC providers as well as utilizing nonresearch staff who are trained to provide RMC-PC.
